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Abstract 
When what is necessary to learn changes in a short time, it becomes much more difficult to know what should be taught and how 
it should be taught. Currently it is still difficult to implement student-centred strategies in the classroom. Through this study we 
sought to diagnose the difficulties, advantages and perceptions that biology teachers experience when conceiving and 
implementing Science-Technology-Society (STS) strategies in 12th grade classes at secondary education level. Four semi-
structured interviews were conducted with secondary biology teachers. Despite the difficulties found, the advantages, in 
particular the motivation and the involvement of the students that this teaching perspective enables, lead the teacher to continue 
developing and implementing STS strategies. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The Science-Technology-Society (STS) movement has been under debate recently. Knowing that one of the 
crucial elements in the STS classroom is the teacher, and how he develops his/her pedagogy, the main objective of 
this paper is to diagnose the perceptions that biology teachers have about the implementation of STS strategies in 
their classrooms. Therefore, this research has the following specific aims: 
(i) to diagnose the difficulties and advantages that teachers find in implementing STS strategies; 
(ii) to compare the teachers’ perceptions about the implementation of an STS teaching approach and their 
perceptions about the implementation of a transmission teaching perspective.
Since one of the new curricular requirements is based on the development of competences (for instance, knowing 
how to study, solving problems, making decisions, arguing, debating, communicating and cooperating), it would be 
certainly easier for the teacher to prepare a lesson taking into account only the scientific content. However, when 
considering students as a class with multiple social and cultural differences, and with diverse cognitive and learning 
styles, the teacher feels the need to diversify learning strategies, setting aside time for students to question, predict 
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and think. According to Galvão, Reis, Freire and Oliveira (2006), this approach to teaching and learning is 
considerably more difficult than the traditional teaching approach.
2. Science-Technology-Society education 
The importance of science and technology in contemporary society is now a non-controversial matter. It is 
accepted that the school plays a key role in developing a “taste” for science learning. However, we are witnessing a 
decrease in young people’s interest in the areas of science and technology.  
Yager (1996) reports an increasing agreement that STS teaching must be included in science curricula. Students 
must know what science is, how it works, how knowledge is constructed, how it relates to society and what values 
scientists are using in their professional work. Therefore, it is important to develop science-learning tasks that allow 
students to develop useful skills in today's society. The STS movement aims to achieve this goal.  
In the last few decades, there has been a need to look at science education in a new way. The disparity between 
the students’ interests and the interests of the school confirmed that rapid technological developments, and the 
advancement of scientific knowledge, require individuals with a set of higher order skills in several areas, including 
ease of communication, problem solving abilities and willingness to learn. These skills cannot be developed if 
science is presented in a compartmentalized way and is disconnected from reality. Science topics must be presented 
in a comprehensive and integrated way (Galvão and Freire, 2004).  
Thus it is necessary that the methodologies used for the implementation of the curriculum involve strategies 
encouraging problem solving, simulation games and debates on controversial issues. These strategies are 
characteristic of an STS education approach (Yager and Tamir, 1993).
Miller (1996) states that STS education can contribute greatly to the education of citizens, preparing them to face 
contemporary technological issues and scientific changes. This approach to education also aims to equip students 
with the ability to adopt critical and reflective points of view, and, consequently, prepare them well for their 
professional futures. The interaction between science, technology and society cannot just be something that helps in 
achieving more positive attitudes about the science of learning but can also provide a closer look at the current 
reality of science and technology. In this sense, it is also important to reconcile science and technology.  
To include the relations between science and technology in the curriculum implies that we can make sense of 
what we want students to learn and increase the functionality and usefulness of their learning outside the classroom. 
Moreover, it is important to contribute to the education of citizens who can freely argue about many problems in our 
society, with the understanding of cause and social responsibility.
A main objective of STS teaching is to recognize that science must prepare students for society. By this we mean 
to prepare competent citizens, providing them with the necessary knowledge, skills and attitudes to be successful in 
an unpredictable, convoluted and fragile society (Barnett, 2000; Liu and Yager, 1996).  
Ramos, Ruiz and Garcia (2004) note that, it is our own values and attitudes that serve to guide the different 
situations that arise in our lives related to science and technology. As a result, it can be noted that science is an 
appropriate means to educate and enable students to critically uphold principles, such as freedom, commitment and 
progress (Miller, 1996).
In STS teaching, in order to develop strategies to achieve the desired skills, it is necessary to change attitudes and 
methodologies (Yager, 2007). According to Perkins and Powell (1987), it is expected that these strategies appeal to 
personal development skills that should be related to the mobilization of knowledge.  
Furthermore, Akcay and Yager (2010) emphasize that, according to this new vision of education, the goals of 
education go beyond the mere acquisition and application of knowledge. Therefore, it is necessary to create an 
educational culture that facilitates understanding, analysis and problem solving.
3. Methodology 
Bearing in mind the needs and difficulties of developing new strategies to stimulate students, this study were 
developed in order to provide answers to the following questions: 
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(i) What difficulties are felt (by the teacher) in implementing STS activities in the classroom? And what are the 
advantages of these STS learning activities? 
(ii) What is the perception of the teacher regarding the STS teaching methodology compared with traditional 
teaching? 
This research study was conducted with a sample of four biology secondary teachers (three female; one male) 
from two different schools in the centre of Portugal, who volunteered to participate in this research project. All these 
teachers were teaching biology grade 12.
The present study has followed a qualitative methodology. Data was collected through semi-structured 
interviews. The four teachers were interviewed individually, in a quiet, private room at the end of the school year. 
All the interviews were audio recorded. Afterwards, the interviews were transcribed verbatim and content analysis 
was carried out. 
4. Results 
It was possible to diagnose some of the difficulties inherent in planning and implementing STS strategies, as 
presented in Table 1. The main difficulties found by the teachers were: (i) the need to have an in-depth knowledge 
of the curriculum in order to articulate the scientific content within the real context that was being studied, (ii) the 
framework of the learning activities in the STS approach, (iii) the synthesis of the collected information, and (iv) the 
time needed to plan and prepare the learning activities.  
Table 1. Main difficulties found by teachers in the implementation of STS strategies
Teacher A Teacher B Teacher C Teacher D 
Preparation of learning 
and teaching activities 
To have knowledge 
about the 
curriculum 
guidelines 
To contextualize 
the learning tasks 
into an STS 
approach; to 
systematize a large 
amount of 
information  
Not difficult; to 
have knowledge 
about the 
curriculum 
guidelines 
Large amount of 
time needed to 
prepare teaching 
and learning 
activities 
Orientation for 
students (learning 
activities in the 
classroom) 
Not difficult 
(compared to 
traditional 
teaching) 
Do not deviate 
from the 
fundamental 
content that must 
be taught 
To guide students, 
due to their 
difficulties in using 
previous 
knowledge 
Difficult, but it is 
possible to 
overcome this 
difficulty 
Assessment Difficult (several 
assessment 
instruments and 
several assessment 
criteria) 
Assessment criteria Several assessment 
instruments are 
used, this makes 
assessment more 
difficult 
Difficult 
Time management Difficult Not difficult Not difficult It depends on the 
strategies and on 
the teacher 
Yager (2007) reports the same kind of difficulties identified in this study. For instance, the lack of time is a major 
factor constraining this kind of strategy. 
With regard to the orientation provided by the teacher in the classroom, the assessment and the management of 
time, the responses of the four teachers varied from the absence of difficulties to the opinion that these aspects are 
very difficult to overcome. Teacher A emphasized the need to acquire a large amount of knowledge about the topics 
taught, in order to optimize the teaching and learning process. Teacher D underlined that her main difficulty was the 
time management. Actually, this is a major concern for the teachers, and one of the factors leading to the prevalence 
Cátia Bettencourt et al. / Procedia Social and Behavioral Sciences 15 (2011) 3148–3152 3151
of traditional teaching. Thus, the difficulty of managing time is one of the main constraints to the design and 
implementation of innovative teaching, learning and assessment strategies.
The four teachers found difficulties in what concerns the assessment of students when using an STS teaching 
approach. All teachers pointed to their difficulties in defining the assessment criteria, as well as to dealing with a 
large number of assessment instruments. 
Another difficulty pointed out by teachers is that STS strategies are very demanding and require the full 
involvement of the teacher. In order to implement diversified strategies, the teacher must tackle a diversified range 
of concepts and must be aware of everyday life contexts. 
It is also noteworthy that, despite the difficulties found by the interviewees in implementing STS approaches, all 
teachers proposed suggestions to overcome these obstacles (Table 2). Some of the suggested strategies to go beyond 
these obstacles are: persistence, acceptance of errors and subsequent reflection on them, and in-service teacher 
training, in order to deepen teachers’ knowledge about the course’s curriculum. Due to the fact that the knowledge 
of the curriculum constitutes a major difficulty, it is then crucial to invest in teachers’ training. 
Table 2. Proposals to overcome the difficulties identified by the teachers
Teacher A Teacher B Teacher C Teacher D 
To be persistent, in 
order to overcome 
the obstacles 
To have an open 
mind and don’t be 
afraid to fail 
In-service teacher 
training, mainly 
based on the 
scientific contents 
of the curriculum 
To reflect on the 
difficulties and to 
search for 
solutions  
Table 3 presents the main advantages found by the teachers in regard to the STS approach to science education. 
Although the answers were different, all teachers indicated that the main advantages are: students’ motivation and 
involvement in the content related to science, technology and society. Students’ motivation can be increased 
according to the strategies implemented.  
Kember, Ho and Hong (2010) state that students demonstrate increased interest in laboratory work, debates and 
research activities. Therefore, it becomes fundamental to the teacher to take into consideration the students’ interests 
and to use innovative strategies in the classroom.
Table 3. Main advantages of the implementation of STS strategies
Teacher A Teacher B Teacher C Teacher D 
Students’ motivation 
and curiosity; 
students’ have a clear 
perception of the work 
developed throughout 
the classes 
Decrease of 
school failure; 
diversity of 
strategies, 
diversity of 
assessment 
instruments; 
STS strategies are 
adaptable to 
diverse students’ 
preferences 
Using a real 
situation to start 
approaching 
scientific topics; 
students’ 
engagement 
Relevance of 
contexts and 
students’ 
motivation; 
STS strategies 
demonstrate the 
importance of 
science and its 
evolution 
All teachers stated that it was easier for the teacher to use a traditional approach to teaching than an STS 
approach. The traditional teaching perspective is based on knowledge transmission, rote learning, resolution of 
exercises and assessment tests after each unit. These kinds of activity are not as demanding as those required by the 
STS approach to teaching. 
Each teacher possesses a different perception about the characteristics of the STS approach to teaching, as shown 
in Table 4. These differences are based mainly on five different features: (i) STS teaching requires the teacher to 
make many points of situation; (ii) STS teaching requires flexibility; (iii) the students know when they will be 
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assessed; (iv) this type of teaching and learning motivates the students; and (v) the teacher spends more time 
planning and implementing STS strategies than traditional strategies. 
Table 4. Teachers’ perceptions about the STS teaching approach
Teacher A Teacher B Teacher C Teacher D 
Points of situation are 
dependent on students’ 
exploration of 
strategies 
Flexibility 
concerning 
students’ 
knowledge, tasks 
and assessment 
Motivating; 
easier management 
of students’ 
behaviour 
STS strategies 
require a higher 
amount of time 
All teachers agreed that this type of strategy is more motivating for students, leading them to develop skills such 
as autonomy and critical thinking. STS strategies are developed so that learning takes place in a context in which 
students’ interests and scientific content are related to their social lives. Moreover, all teachers believe that the 
teacher–student relationship is closer.  
5. Conclusions, limitations and further research 
All the teachers interviewed pointed out some obstacles to the design, planning and implementation of STS 
strategies in their 12th grade biology classes. These obstacles can lead teachers to have some fear of innovation in 
their classes. However, these teachers emphasized the positive aspects of this kind of teaching, and, despite the 
difficulties found, they aim to continue implementing STS strategies. 
Due to the specific context and to the small number of teachers interviewed, it is not possible to generalize the 
results. Thus, one of our goals for further research is to develop a similar study with a larger sample of teachers, as 
well as with teachers of different grades. It would also be worthwhile investigating the perceptions about STS 
teaching of teachers from other science disciplinary fields, such as mathematics, physics and chemistry. 
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